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CHAPTER I

INTRODUCTION

Statement of the Problem

"Can the Department of Defense justify the continuation of

millions of dollars of funding for graduate officer education [19:218]?"

In 1976 while the U.S. House of Representatives' Committee on

Appropriations was considering the Department of Defense appro-

priations bill, they stated that "... a large portion of the graduate

education program is not really essential to the military services

[20:62]." Again in 1979, this same committee quoted a study pub-

lished by Rand Corporation which stated that the

. . . average industry middle manager has received
:ar less instruction than his military counterpart at each
comparable stage of development, be it junior manager,
middle manager, or executive . . . A senior military
officer receives more formal training than does a senior
business executive [20:62].

These questions, statements, and studies express the congressional

concern toward the number of military graduate education programs.

Since it appears that Congress doubts the need for the amount of

graduate education received by military managers, it is extremely

vital for the Air Force Institute of Technology (AFIT) to evaluate the



relevancy of all programs, both at the resident school and civilian

institutions, to insure the need for these graduate programs in the

Air Force. The Facilities Management Program is one of the pro-

grams that requires continued evaluation.

Definitions

At the start of this research study, it is important to define

several terms so that a common frarne of reference will be used.

The following words will be used as defined:

1. useful/usefulness: capable of being put to use; having utility;

advantageous (10:2524).

2. similar: having characteristics in common; very much alike:

comparable (10:2120).

3. relevant: bearing upon or properly applying to the matter at hand;

pertinent (10:19 17).

4. equivalent: like in significance; corresponding or virtually identi-

cal; synonymous (10:769).

Background

AFIT traces its foundation to the early days of powered

flight. Very early it became evident that as technology increased,

more and better education was required. Through the years AFIT
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has become the primary manager of Air Force advanced education

programs (22:3).

As Air Force requirements have changed, the AFIT pro-

grams have been modified to provide the latest available material.

In 1973, an illustration of such a change occurred when

Facilities Management was added to the AFIT graduate degree pro-

grams. This program was added as a direct result of the recommend-

ation of the 1972 Civil Engineering Panel of the Air Force Educational

Requirements Board which made the following comment:

Engineering master's degree requirements reflect the
continuing growing complexity in facility design and con-
struction. The emphasis on engineering management reflects
the concern of commands for engineers to make the transi-

tion from engineer to engineer-manager [ 14:7].

Thus, it became evident that there was increased need for graduate

man'tgement education in civil engineering.

Additionally, Air Force civil engineering officers are also

sent by AFIT to non-resident programs at various civilian institutions

to obtain graduate degrees in some type of civil engineering manage-

ment.

J us tification

The stimulus of World War II resulted in the worldwide

growth of American industry to such an extent that there was an

unprecedented need for managers. Along with this growth in industry

3



A

came the increase of workers in very significant numbers (11:140).

The complexities of industrial operations created manage-

ment problems that were parallel to the problems encountered in the

1A:military services (11:141). A

Therefore, it was evident that there was an increasing need

for additional education that would enable managers to cope with the

increasing complexities as found in industry and the military services.

However, there are diverse approaches to solving this need for

increased information. The military system of schooling is formal-

ized and is apart of every officer's career (11:164). But, the educa-

tional opportunities for industry managers and executives are

markedly less (11: 165).

However, there are two different outlooks of the two groups

involved. The military deals with matters of life and death. Industry

deals in balance sheets and are only concerned with profits (11:179).

Congress continually takes an interest in the management of

the officer corps but has paid little attention to the management of

industry's managers (11:179).

Through the years there has been various concerns about the

need for a military force. During each war the personnel require-

ments have vastly increased but immediately after each war there

has been a drastic reduction of the armed forces. There is a tend-

ency in society to prefer to spend funds on social costs rather than

4



defense. In a speech to the AFIT faculty and students in October,

1979, Admiral Isaac C. Kidd, Jr., made the comparison of defense

spending to insurance costs. He stated that the U.S. population buys

insurance to protect their families and possessions against injury or

loss at much greater cost than we are prepared to fund the defense

of our whole future way of life (13).

The effect of congressional interest concerning the funding of

defense versus the funding of social programs has caused decreased

availability of funds to properly defend the free world.

In December, 1978, Deputy Secretary of Defense Charles W.

Duncan expressed his concern when he stated that the Soviet Union's

military effort has been continuously increasing over the past 15 years I

at an annual rate of between four and five percent. As the U.S.

defense spending has decreased, the Soviet Union's expenditures have

continued to go up. The Soviets are presently spending between 11-30

percent of their gross national product on defense while the U.S. is

spending 5 percent. He ermphasized that our main weapons against

the Soviet quest for world dominance are going to have to be "... i

superior technology and greater efficiency (6:32)."

As defense funds have continued to decrease, the Department

of Defense has been forced to direct its energy toward improved I
management of the aailable resources. One method by which DOD

has endeavored to improve management is by increasing the

5



availability of management tools for managers. This is partially

being accomplished through the graduate education program. How-

ever, this program has also come under close scrutiny by Congress.

In response to one Congressional question concerning funding of

graduate education, a DOD representative declared that graduate

education helps to ensure that we maintain our position of leadership

in the free world. Also it was stated that graduate education gives an

enhanced sense of personal worth and the costs are offset through

savings in recruiting and training new officers (19:2 18).

As in all areas of the DOD, the Air Force must improve the

management of its use of the limited available resources. AFIT helps

to accomplish this goal through the many graduate programs that it

offers in the various disciplines.

Civil engineering is one of those areas that has seen the need

for advanced education for its managers. The former Director of

Civil Engineering, Major General Robert C. Thompson, stated that

civil engineering (CE) was going to have to do more with less. "The

future holds great promise and unprecedented opportunity for those

who acquire the training, both technical and professional, and develop

the skills necessary for effective management ( 18:1]."

Since USAF civil engineering is responsible for the operation

and maintenance of approximately $17.8 billion worth of Air Force

base facilities throughout the world at an annual expenditure of

6
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approximately $1.3 billion, effective management has a significant

impact on how well these resources are utilized (8:2).

Thus it is imperative that the civil engineering officer be

adequately prepared to meet this ever-increasing challenge for

improved management. Therefore, the Facilities Management Pro-

gram must be periodically evaluated to ensure that the latest manage-

ment tools are being provided to the program graduates.

Literature Review

The problem identified for this study was to evaluate the

usefulness of the Facilities Management Program as perceived by

graduates of this program. The majority of the research completed

in this general area has been accomplished by AFIT graduate students.

Therefore, a review of these prior research studies would be bene-

ficial in order to become familiar with other approaches.

In August, 1974, Majors Meri-Akri and Walton (14) wrote a

thesis concerning the advanced degree requirements in the civil

engineering career field. In their problem statement they stated:

There currently exists considerable confusion as to
the actual type of work done by Air Force civil engineering
officers with Air Force Specialty Code (AFSC) 55XX. Eighty-

five percent of these individuals currently possess a baccalaur-
eate degree in engineering, however, many of the activities
of the career field are of a managerial rather than a classical
engineering nature. This confusion is most evident in the
area .)f advanced academic degree requirements for civil
engineer officers and results in some officers being afforded

7



advanced management degrees while others are afforded
advanced engineering degrees [14:1].

Their purpose was to determine the type of advanced degree

most required by Air Force civil engineers. The data they analyzed

was primarily obtained through a job survey of 44 percent of the Air

Force civil engineering officers in August, 1971. This data was

acquired from the Air Force Human Resources Laboratory, Occupa-

tional Research Division (14:24). Meri-Akri and Walton concluded

that 66.3 percent of an Air Force civil engineering officer's working

time was spent in performing management type work and the remain-

ing 33.7 percent of their working time was spent performing engi-

neering tasks (14:ý4). Through their survey they formed the opinion

that a bachelor's degree in engineering is armple technical education

to permit performance of the majority of engineering work required

of Air Force Civil engineering officers. They further stated that a

limited need does exist for more advanced degrees in engineering

specialities but that these degrees should be utilized in areas such as

teaching and research and development. In their conclusion they felt

that all other advanced academic degrees for civil engineering

officers should be management degrees (14:Z6).

In August, 1975, Captain Julich and First Lieutenant

O'Connell (12) completed a student thesis on the Advanced Academic

Degree Management System (_AA.DM.S). Their purpose was to

8



determine if the AADMS as it then existed was providing an adequate

method of identifying and establishing advanced academic degree

requirements that were needed to accomplish the Air Force mission.

The data collected for this thesis consisted of a survey of officers in

the Air Force Logistics Command that were manning validated

"graduate degree required" positions. They concluded:

There is a definite need within the Air Force for people
with advanced degrees. Graduate education is important to
advance the state of the art in both technical and managerial
fields. This need is directly related to the mission of the
Air Force . . . to provide national security and deterrence
of military actions which are counter to the interest of the
United States [ 12:60-61].

In September, 1977, Captains Gauntt and Stann completed

research in the area of evaluating civil engineering educational needs

(9). They surveyed 486 civil engineering base level managers in

order to obtain their opinions on the type of degree and level of edu-

cation which they thought were necessary to accomplish their jobs.

Through this survey they concluded that 63.7 percent of civil engi-

neering managers needed a minimumn of at least a bachelor's degree

in an engineering discipline. The remaining 36.3 percent felt that a

degree in management or some other area would be sufficient to

accomplish their jobs (9:30). A summary of their thesis conclusions

follows (9:40-42':

1. Most, but not all, individuals entering Air Force
civil engineering should have at least a bachelor's degree
in an engineering discipline.

9



2. The base level management positions needing master's
level education should have as many non-technical as technical
degrees.

3. For those surveyed, there were more military mana-
gers with master's degrees than military jobs needing master's
degrees.

4. There were five courses that wtre rated as being
needed and also found to have been completed by less than 50
percent of the respondents. They were:

a. Energy Conservation
b. Contracting for Civil Engineers
c. Environmental Resources Management
d. Financial Management
e. Economic Analysis for Civil Engineers.

5. These were six courses that were rated as being of
little value to the base level engineering manager. They were:

a. Micro Economics for Defense Planaing

b. Probability and Statistics
c. Distribution Management
d. Principles of Accounting
e. Research
f. SLatistics I1.

Their thesis conclusions are significant because the survey

consisted of only active duty Air Force civil engineers. On the other

hand, their population's educational background varied widely due to

both academic level and typ,e, of degree.

In June, 1978, Captain:, Crowder and Davidson conducted a

research effort stating the usefulness of the Graduate Logistics Pro-

gram (4). Their purpose was, "to analyze the extent to which gradu-

ates of the many USAF-sponsored graduate education programs are

using those skills attained through or precipitated by the graduate

study process [4:1]." Their survey population consisted rf responses

from 217 AFIT resident school graduates and 185 of thelr supervisors.

10



The former student group was graduated during the 1971-1975 time

period. In their conclusions, the authors stated that as a group, the

respondents felt that the graduate programs 1-ad been useful (6:57).

The term ah&eful was defined as, "... education is useful if it is of

practical use ia job performance [4:14].'

In June, 1979, Captains Brown and Hollingsworth completed =

a stu..ent research thesis in which they analyzed the usetulness of the

Graduate Logistics Program as perceived by graduates from classes

1963 through 1978 (4). The data collected was limited to the opinions

of active duty Air Force officers who are graduates of AFIT resident

graduate management programs. They received 845 responses which

represented 81 percent of the questionnaires that were mailed. A

summary of their conclusions is as follows (2:57-59):.

1. Graduates felt their promotion chances had increased
as a result of attending AFIT.

2. Graduates felt that the AFIT Grauuate Logistics Pro-
gram was useful overall to themselves and to the Air Force.

3. Graduates perceived their supervisors' feelings to
be favorable to the AFIT program.

4. Overall, graduates felt that the courses offered at
the School of Systems and Logistics were useful in their jobs.

5. Overall, graduates felt their assignments to be inappro-
priate in light of the education they had received.

Brown and Hollingsworth used the term "usefulness" as,

"education is useful if iU is of poerceived practical use in the graduate's

job performance [2:18]."

In their analysis of curriculum usefulness, from a choice of

11i



26 courses, they found the following courses to be (2:34):

Most Useful Lest Useful
(ascending order) (descending order)

1. Speech 22. Simulation
2. Writing 23. Cost and Reliability
3. Organizational Behavior 24. Macroeconomics
4. Analytical Techniques 25. International Logistics
5. Organization and Management 26. Computer Programming

In summary, this literature review has presented the most

pertinent material in the same topical area of this research effort.

All of the former theses reviewed, dealt in the area of the AFIT

School of Systems and Logistics. Although all of these prior efforts

are generally applicable to our proposed topic, none of them deal

precisely with our problem area. We believe this to be the first

research paper specifically analyzin_ the Facilities Management

Program.

Research C)'bctives

The main objective s to evaluate the advantages of a gradu-

ate degree in Facilities Management from AFIT versus similar

programs in civilian institutions. Supporting objectives are to:

I. Determine the usefulness of the AFIT Facilities Management Pro-

g ram.

2. Determine the usefulness of similar programs offered through

civi~lia,) iklatiutiuns.

12



3. Determine whether or not changes are needed in the present Facil-

ities Management curriculum.

Research Questions

Questions concerning Air Force civil engineering managerial

requirements that are addressed in this effort are:

1. Is there a need for graduate management education in the Air

Force for civil engineers?

2. Are the similar programs offered through civilian institutions

providing equivalent education?

3. Are the courses offered in the AFIT Facilities Management Pro-

gram current and relevant?

4.. Are the courses offered by civilian universities in Engineering

Management or similar programs useful?

5. Does the Facilities Management Program need to be changed to

meet the demand of today's civil engineering manager?

13



CHAPTER II

METHODOLOGY

Introduction

Having stated the basic problem and objectives of this

research effort, attention is now focused on the procedures to be

followed in answering the research questions. First, the population

was specifically defined and then the methods of obtaining the required

information were investigated. A survey questionnaire was deemed

most appropriate for this study. Along with the construction of the

questionnaire the type of statistical test needed for analysis was

determined. The assumptions and limitations of this effort were then

made for the analysis process.

Population

Survey participants were initially identified as active Air

Force civil engineering officers who had completed a graduate level

management curriculum through AFIT. This single group or universe

included both resident and civilian institution graduates. Air Force

Manual (AFM) 36-19 classified these officers when they initially

obtained their degrees as either 1AGA or 1AGY (Advanced Academic

14



Degree Codes). Therefore, the universe was subdivided into these

two independent populations. Specifically AFM 36-19 defines these

graduates aa (21:A1-3),

MS Degree: Engineering Management (Academic Code:
IAGY); The recipient of the master's degree has completed a
course of advanced studies in engineering management showing
intellectual competence in advanced management mathematical
concepts. He has completed an area of concentration in one of
the following aspects of engineering management: management
principles, operational research, quantitative methods, engi-
neering production, financial controls or comput-tr techniques.
Generally speaking, the graduate in engineering management
has the management and mathematical knowledge to provide
answers to questions or problems in his field.

MS Degree: Facilities Management (Academic Code: lAGA);
The recipient of the master's degree has completed the AFIT
School of Systems and Logistics in the area of Facilities Manage-
ment.

The next consideration in surveying these graduates was

their respective year of graduation. The Facilities Management Pro-

gram was initiated in 1973, with the first class of 14 students gradu-

ating in 1974. Through the last graduating class in 1979, the total

number of graduates of this program was 128. With the assistance

of the AFIT Consolidated Base Personnel Office (CBPO), it was dis-

covered that 83 of these officers were presently filling Air Force

civil engineering jobs throughout the USAF.

The resident AFIT Registrar's Office provided a listing of

the second population consisting of lAGY graduates. Thi.. group was

limited to graduates since 1970 in order to better correlate with the

15



time frame of the IAGA population. Of the 85 graduates since 1970,

52 of them were filling positions in Air Force civil engineering.

Both of these populations were reduced even more due to the

following reasons:

1. Those in the process of accomplishing a permanent

change of station were deleted for the obvious reason of practicality.

2. Due to unknown reasons of separation, persons with a

date of separation prior to 1 March 1980 were excluded. The authors

thought they might bias the survey.

With the above eliminations from the populations, the survey

instrument was then sent to 83 facility management graduates and 50

civilian university graduates. Since this study will be descriptive of

the perceptions of these two groups of officers pertaining to their

graduate education, the research questions were answered from those

responses received. No inferences will be made concerning the total

population of graduates due to the above stated reasons of elimination

and bias.

The Survey Instrument

General

After considering the various survey instruments, it was de-

termined that the mailed questionnaire would be MoL t appropriate for

this particular research effort. In determining the appropriateness
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of the questionnaire, several advantages and disadvantages were

noted.

One of the main advantages of the mailed questionnaire was

that the population was widely scattered over a large geographical

area and this method allowed the population to be e.asily reached.

Another decided advantage is that the questionnaire uses the least

amount of time for the research team. Additionally, the cost in using

the questionnaire is relatively low compared to using the other survey

instruments. The survey populations can easily be reached through

their office address. Often, more time can be used in answering the

questionnaire, helping to assure that each question is carefully con-

sidered. In addition, a respondent may be more likely to give per-

sonal information in an unsigned questionnaire than in a personal

interview. Also, there is no interviewer present to bias the answers

by incorrectly recording the information (3:96).

Although the mailed questionnaire was considered to be the

most practical survey instrument for this research, some disad-

vantages do restrict its use and were considered. A relatively large

percentage of mailed questionnaires may not be returned and there-

fore it may be difficult to determine the degree of representativeness

of the survey. Aiso, the niunber of questions omitted or incorrectly

answered may bias the survey. Much valuable additional information

that could be received by personal interview will not be secured by
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the mailed questionnaire (3:96). But the authors believe that these

disadvantages do not present significant problems in this study.

Questionnaire Structure

In order to measure tb.e perceptions of the two poptulations,

a fixed-response and open-end questionnaire was developed. The

fixed-response questions were used so that comparisons could be

made between the two groups as measured by their responses to the

various questions. The open-end questions were developed to pro-

vide the research team with additional insight about the populations

and possibly a more conclusive study (1:385).

The questionnaire (Appendix A) was divided into four sec-

tions: background information, educational usefulness/job require-

ments information, assignment/promotion information, and open-end

questions. Under the background information section, the questions

were adapted from the Brown/-olllngsworth thesis study (2).

The background information section (questions 1-8) is con-

cerned with gathering descriptive information such as the organiza-

tional level, current grade, years in civil engineering, and the date of

completion of the master's degree requirements of each respondent.

The education usefulness/job requirements information

section (questions 9-44) contains queetions concerned with the use-

fulness or appropriateness of the Facilitics Management Program
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curriculum and the requirements of the graduates' jobs held since

graduation. This section was designed to provide information con-

cerning the usefulness of the management programs for civil engi-

neers as perceived by the two populations in relation to their jobs.

Also this section provided information concerning the relevancy of

the courses in the Facilities Management Program as well as selected

courses from civilian universities. This section was developed by

using graduate catalogs from each of the following universities.

1. University of Alaska, Fairbanks

2. University of Missouri - Rolla

3. University of Southern California

4. Rensselaer Polytechnic Institute

5. The University of Arizona

6. The University of Texas at Austin

7. Vanderbilt University

8. The University of Dayton

From each of these schools an engineering management curriculum

or similar program was evaluated to determine what additional

courses could possibly be useful to graduates of Facilities Manage-

ment. These courses were then combined with courses from the

AFIT School of Systems and Logistics curriculum. The questions

were then constructed around the course content and not around

course title. This method was used so that both populations would
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have a common basis for evaluating each question.

The assignment/promotion information section (questions

45-50) contains questions intended to provide information about the

assignments of the two populations immediately after receiving their

master's degree and their follow-on assignments. Addlti-nally, the

questions were asked concerning the promotion history in secondary

and primary zones.

The last section was concerned with open-end questions

(questions 5 1-54) which allowed the respondent to make further com-

ments. Question 52 was designed to give information about the

educational background of respondents who attended civilian institu-

tions. Question 53 was written so that specific comments could be

received about general civil engineering needs, statistical uses, and

operational research uses. Question 54 was used for any other com-

ments that the respondents might desire to make. These open-end

questions were informally analyzed and helped to provide a measure

4
of questionnaire validity.

Measurement Scale

In order to provide a measure of the desired information

needed to answer all of the research questions, a measurement scale

had to be used. Scaling is defined as, "the process of developing a

measurement standard whcrcby individuals may be compared relative
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to one another regarding the properties they possess (1: 185]."

The seven-point Likert scale was chosen as the most appro-

priate measure to be used for the majority of the questionnaire. The

Likert scale is an itemized scale in which the respondents have a

choice ranging from Strongly Disagree to Strongly Agree for a given

statement of fact. According to Emory (7:239) an itemized scale pro-

vides more information and meaning to the rater. fie alsc states

that "the reliability of the questionnaire is probably increased because

the more detailed statements help the respondents to develop and hold

the same frame of reference as they use the form (7:239]."

There are several advantages in using a Likert scale (1:194):

1. Easy to construct and interpret.
2. Most common measurement found used in social

research today.
3. Flexible in that it increases the ability of the instru-

ment to reveal differences in the trait measured between
individuals as group size increases.

4. Lends itself to ordinal measurement, therefore
numerous statistical techniques are available for analytical use.

Also there are several disadvantages in using a Likert scale

(1: 195):

1. No consistent meaning can be attached to the raw scores
derived by such measurement.

2. Each response of the seven-point scale does not have
identical weight in relation to every other response.

3. Persons receiving the same score on a measure do
not necessarily possess the trait to the same degree.

4. The validity of summated (itemized) ratings is
questionable due to the possibility of not measuring what
was intended to be measured.
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In weighing these advantages versus disadvantages it was

decided that the Likert scale would provide the desired answers to

the research questions. This is further discussed in the statistical

test section which follows in this chapter.

In order to analyze the data received by using the Likert

scale for the questionnaire, the next point of interest was in properly

analyzing the data statistically. The difficulty herein was in the

question of whether to use nonpararnetric or parametric techniques.

The basic premise of these two techniques is that they use ordinal

and interval level data, respectively. Thus the basic problem was to

decide which category best fit the data collected from the respondents.

Black and Champion state that the Likert scale definitely produces

ordinal data (1:194). Emory agrees and further states, "we can

report respondents are more or less favorable to a topic, but we

cannot tell how much more or less favorable they are [7:250]."

Therefore having established that the instrument used would produce

ordinal level data, nonparametric procedures were investigated.

Of the many references read, the following statement best

summarizes the uniqueness of nonparametric techniques as applicable

to ordinal data (15:6):

Nonparametric statistical procedures require few assump-
tions about the distribution or level of measurement of the
variable and may be applied to nominal and ordinal data. The
parametric procedures, on the other hand, theoretically
require more stringent assumptions concerning the distribution
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of the data (usually an assumption of normality), and they
are designed primarily for data on an interval or ratio level
of measurement.

This statement was generally in agreement with thb. philoso-

phy of conservative statisticians. Therefore, the analysis of the

ordinal data from the survey instrument has been accomplished using

strictly nonparametric techniques.

Validation

The validation of this questionnaire was established in sev-

eral different ways.

1. Some of the questions had been validated in previous

thesis efforts.

2. The questionnaire was evaluated by five members of the

AFIT resident teaching staff who had previous experience in question-

naire construction.

3. The questionnaire was administered to a test group of

individuals familiar with both the academic environment and the

civil engineering environment.

Several questions (13/25, 11/24, 31/44) were constructed as redun-

dant questions so that the respondents consistency in answering the

questionnaire could be establi-'hed.

The two populations being considered, lAGA and lAGY, had

not been surveyed previously and therefore there were no known facts
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abo-at the two populations that could be used to validate the popula-

tions until after the questionnaire had been returned and analyzed.

Distribution

The AFIT CBPO provided a computer generated listing of all

active duty civil engineering officers in the two populations. Each of

the members of the two identified populations was sent a survey

package that included a questionnaire, cornri-ter answer sheet, and a

preaddressed return envelope.

In order to effectively gain valid data, the survey instrument

was distributed in a manner which assured anonymity. Because of

the anonymity in using the questionnaire, a second mailing was not

attempted.

Statistical Test

Having established an ordinal level of data and stating that

nonparametric procedures would be followed for analytical purposes,

the a.dvantages and disadvantages of using nonparametric techniques

are discussed prior to stating the specific methodology of analysis.

According to Siegel the advantages and disadvantage are (17:32):

Advantages:
1. Tests are available for testing samples made up of

observations from several different populations. None of the
parametric tests can handle such data without requiring us
to make seemingly unrealistic assumptions.

2. Nonparametric tests 2an test ordinal and nominal data.
24



3. Tests are easier to learn and to apply than parametric
tests.

Dis advantag e:
1. If all the assumpt~ons of the parametric statistical

model are in fact met in the d--ta, and if the measurement is
of the required strength, tte nonparametric statistical tests
are wasting data.

Daniel (5:16) concurs with Siegel and furtht•r states that the

chance of nonparametric procedures being used improperly is very

small. Since the underlying assumptions of the surveyed populations

are minimal, the advantages of nonparametric procedures far out-

weigh the disadvantage.

In order to work with the data received irom the respondents,

the answer sheets were read through the use of an optical-scan

device. The recorded responses were then stored in a computer file

for statistical testing purposes.

The raw data consisted of responses A through G in accor-

dance with .he established questionnaire. The Statistical Package for

the Social Sciences (SPSS) subroutine NONPAR (nonparametric)

(1-:288) was used for analytical purposes. For this program the

response data of A through G had to be recoded in the format of a

numerical scale. Since the Likert scale consisted of seven points,

each point was simzply assigned a numerical value of between I and 7.

-Thus, a response to Strongly Agree equals a 7 and a response to

Strongly Disagree equals a namerical value of I with the other
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responses as appropriate between 1 and 7.

The primary means of ordinal level data correlation that will

be used in this analysis is by summing the responses. Black and

4 Champion state, "it is a simple matter to sum the responses to

individual statements and derive a total score that may be compared

with other scores on the same instrument [1:194]." Since the ordinal

scale is referred to as a ranking scale, the calculation of means

(averages) and standard deviations is not permissible because the

scaling distances are not equidistant (17:26). Therefore, the analysis

consisted primarily of summing responses.

In order to answer research question one, an evaluation of

the responses to questions 9 (advanced degree useiulness) and 10

(job requires an advanced degree) was primarily used to evaluate the

respondents' perceptions. The respondents were divided into two

groups. Group 1 consisted of all Facility Management graduates and

group 2 consisted of all civilian university graduate students as pre-

viously defined. The responses to questions 9 and 10 were then

divided into those officers who agreed (E, F, or G), disagreed (A,

B, or C), or had no opinion as defined by the Likert scale. The

level of agreement or disagreement was not considered. The number

of persons which agreed versus the number of persons which dis-

agreed was then calculated by either group 1 or group 2, to determine

if there was a discernible difference in their opinions.
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Survey questions 6 (cur ent job has an advanced academic

degree code), 45 (degree was considered in initial assignment), and

46 (degree was considered in following assiinments) were also used

to answer research question one to determine the manner in which the

Air Force had utilized the graduates. The data was evaluated in the

same manner as stated above.

The data from questions 6, 9, and 10 was further evaluated

through computer analysis to determine if there were any trends or

bias because of level of assignment (question 1), years in civil engi-

neering service (question 4), year of graduation (question 7), and

promotion data (question 50). (See Chapter 3.) The information

evaluated for research question one stands on the stated summary of

the respondents.

Research questions two, three, four, and five were evalu-

ated primarily through the use of Kendall's Rank Correlation Test

(16:155). It is a measure of the strength of relationship between two

sets of rankings. The statistical hypotheses for this research effort

are:

HO: The perceived usefulness of the Facilities Management
Program courses and civilian institution program
courses are independent.

H 1 : There is a positive correlation between the perceived
usefulness of the courses of the two programs.

The desire of this thesis is to determine whether the two groups of
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graduates perceive the usefulness of the curriculum courses in a

similar manner. The course rankings that were evaluated were

determined by group 1 and group 2 respondents. The basic proce-

dure was as follows:

1. The curriculum survey questions 11 through 43 were

analyzed by summing the responses to each respective question.

2. The 33 courses were ranked within the two groups (same

as before). Their respective ranks were established by comparing

the sum for each particular course. (See Chapter 3.)

3. Kendall's correlation by ranks was calculated in order

to determine whether or not there was a correlation between the two

groups.

4. The range of values for Kendall's correlation coefficient

(Tau) is between +1 and -1 (17:223). These values were interpreted

as follows:

a. +1 or values near--strong direct correlation between

rankings.

b. -1 or values near--strong opposite correlation

between rankings.

c. 0 or values near--no correlation exist, therefore

unrelated rankings.

5. If the data shows a strong direct correlation, then both

group I and group Z will be combined and one master grouping will
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be produced. If the data shows either a strong opposite correlation

or no correlation, then the rankings by group 1 and group 2 will be

retained separately.

6. For either of the two cases above, a comparison will

then be made with the curriculums offered in the Facilities Manage-

ment Program and civilian university programs. This will show the

extent to which these two programs are offering the needed courses

as perceived by the graduates.

7. If there is a discernible difference in the programs,

this will be shown by the value of Kendall's Tau.

The last group of questions evaluated were the operi-mnded

questions 51 through 54. These will be analyzed by the authors and

reported in the conclusion.

Assumptions and Limitations

The assumptions are:

1. Survey respondents took the time to adequately consider

each response and then answer honestly.

2. Nonresponse of some of the target population did not

affect the conclusions of the research effort.

3. The responses received are drawn from an underlying

continuous distribution (17:25).

4. The questionnaire was a reasonably valid and reliable
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measurement tool.

The limitations included:

1. Conclusions applied only to the respondent population.

No statistical inferences were attempted concerning the overall A
population.

2. Responses to the open-end questions were analyzed and

interpreted in accordance with the judgment of the authors.
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CHAPTER III

ANAL YSIS

Questionnaire Response Rate

As mentioned in Chapter I1, 128 officers had completed the

Facilities Management Program and 85 had completed similar pro-

grams in civilian universities. Of those that had completed these

programs, 83 officers from the Facilities Management Program and

50 officers from similar programs at civilian universities were

identifis.d for participation in this survey. Of the 133 questionnaires

mailed, 96 questionnaires were returned ,*or a return rate of 72.2

percent. Of the 96 returned, four were unusable and thus only 92

respondents will be used in the analysis. Out of the 92 respondents,

57 had completed the Facilities Management Program (FM) and 35

had completed similar programs in civilian universities (CI).

Questionnaire Analysis

Part I: Backjlround

From the background information section questions con-

cerning organizational level, current grade, years in c:.vil engi-

= neering, year of graduation, advanced academic degree coding of
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job, and aeronautical rating were answered by each respondent. 4

The organizational level of the respondents was primarily

squadron or below (4Z.4%0) or major command headquarters (26. 1%16)

as Table 1 indicates.

TABLE I

ORGANIZATIONAL LEVEL

Level FM CI Total

Squadron or below 24 15 39

G roup 2 4 6

Wing 3 2 5

Numbered Air Force 1 1 2

Major Command Hqtrs 16 8 24

HQ Air Force 4 2 6

DOD 1 1 2

Separate Operating Agency 6 1 7

Other 0 1 1

The current grades of the respondents were primarily cap-

tain (54.35o) and mrajor (27. 201) as Table 2 indicates.
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TABLE 2

CURRENT GRADE

Grade FM CI Total

ZLt 0 0 0

ILt 3 0 3

Capt 34 16 50

Maj 16 9 25

Lt Col 4 7 11

Col 0 3 3

Of the 92 respondents, the number of years of civil engi-

neering experience ranged throughout the continuum with the least

number of respondents being in the over 20 year category which is

to be expected.

TABLE 3

YEARS IN CIVIL ENGINEERING

Years FM CI Total

5 or less 18 10 28

10 or less 22 8 30

15 or less 11 8 19

20 or less 4 6 10

Over 20 2 3 5

33



Table 4 shows the various years of graduation for both the

Facilities Management Program and the graduates from civilian

universities. The majority of the graduates in the 1974 or before

categories were from civilian universities. In the 1975 or after

categories the Facilities Management Program assumed increasing

importance in AFIT graduate education.

TABLE 4

YEAR OF GRADUATION

Year FM CI Total

1972 or before 0 7 7

1973, 1974 7 9 16

1975, 1976 10 3 13

1977 14 0 14

1978 15 10 25

1979 11 6 17

Question 6 asked the respondents to determine if their pre-

sent job has an advanced academic degree code. Of those that gave

an opinion, 57.7 percent said that their job was coded with an ad-

vanced academic degree code (AADC) and 42.3 percent said their

job was not coded with an advanced academic degree code.
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TABLE 5

JOB HAS ADVANCED ACADEMIC
DEGREE CODE

Opinions FM CI Total

Yes 33 8 41

No 16 14 30

I do not know 8 11 19

The last information that was requested from the respondents

in the background information section concerned the aeronautical

rating of the respondents. Out of the 92 respondents, 21 (22.8%0)

were rated and 71 (77.2%) were nonrated. In this rated group 16

officers were pilots and five officers were navigators.

Part II: Education Usefulness/
job Requirements Information

In this section the programs of both the Facilities Manage-

ment and civilian university graduates will be analyzed to determine

the perceptions of the respondents.

Question 9 asked the respondents to determine how they per-

ceived the usefulness of their advanced degree. The majority of the

respondents (83.7%) agreed that an advanced degree is useful and

only a small percentage (15.2%) disagreed. Out of the 57 Facilities
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Management graduates, 78.9 percent agreed that the degree was

useful and 19.3 percent did not perceive the degree as useful. From

the 35 civilian university degree holders, 9 1.4 percent perceived

that the degree was useful and 8.6 percent disagreed with the useful-

ness of the degree.

TABLE 6

USEFULNESS OF DEGREE

Opinions FM CI Total

Agree 45 32 77

No Opinion 1 0 1

Disagree 11 3 14

The usefulness of the degree and the level of assignmnent was

also compared but it was determined that there were no trends or

bias that would affect the analysis.

Next, the usefulness of the degree and the years of civil

engineering experience were compared. There was a very distinct

trend between the perceptions of people with ten years or less exper-

ience and thcse with experience over ten years. Of those with over

ten years experience in civil engineering, 97. 1 percent agreed that

the degree was useful. Of those with ten years or less experience
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only 75.9 percent perceived that the degree was useful.

TABLE 7

USEFULNESS OF DEGREE BY YEARS
IN CIVIL ENGINEERING

5 yrs More than 10 but 15 but 20
Opinion or 5 but lesc less less and Total

less than 10 than 15 than 20 over

Agree 25 19 19 9 5 77

No Opin- 0 0 0 1 0 1
ion

Disagree 3 11 0 0 0 14

Total 28 30 19 10 5 92

Then the usefulness of the degree and the year of graduation

were compared. Only 15.2 percent of the former graduates per-

ceived the degree as not being useful. Of the 14 respondents who

disagreed with the usefulness of the degree, 11 were graduates of the

Facilities Management Program.

Next, the usefulness of the degree and the number of pro-

motion passovers for the respondents who gave an opinion to this

question were compared in order to determine if those who had been

passed over could have biased the responses. However, of the nine

people who had been passed over for promotion, eight agreed that the
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degree was useful.

After concluding analysis of question 9, question 10 was

analyzed. It asked the respondents to determiae the requirement for

an advanced education for their job. Out of the 49 Facilities Manage-

ment graduates whio gave opinions, 49 percent agreed that their job

required an advanced degree, but 51 percent perceived that their job

did not require an advanced degree. Of the 30 civilian university

graduates who gave opinions, 60 percent perceived that their job

required an advanced degree and 40 percent disagreed with the

requirement for an advanced degree. The group percentages for this

question were 45.7 percent agreed, 14.1 percent had no opinion, and

40.2 percent disagreed.

TABLE 8

JOB REQUIRES ADVANCED DEGREE

Opinions FM CI Total

Agree 24 18 42

No Opinion 8 5 13

Disagree 25 12 37

Next, a comparison between the requirement for an advanced

degree and the leve; of assignment was made to determine any trends
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or bias were present in the responses. The majority of the respond-

ents were either at a major command headquarters or at a squadron

or below level. Of those who gave an opinion and were at a major

command headquarters, 57.9 percent perceived that their job did not

require an advanced degree and 42. 1 percent agreed that their job did

require an advanced degree. Of those who gave an opinion and were

at squadron or below levels 51.5 percen, did not agree that an ad-

vanced degree was required for their job and 48.5 percent agreed

that their job did require a degree. Due to the low response rate in

other levels of assignment, no trends or bias were noted.

TABLE 9

JOB REQUIRES ADVANCED DEGREE BY
LEVEL OF ASSIGNMENT

Squadron Nurn- MAJ HO Separate
Opinions or Op Wg bered COM AF DoD Operating Other

Below AF Agency

Agree 16 4 1 2 8 3 2 5 1

No Opin- 6 0 1 0 5 1 0 0 0
ion

Disagree 17 2 3 0 11 z 0 2 0

The next area of comparison for the requirement for 'n ad-

vanced degree was with years oi civil engineering experience. Of the

48 respondents under ten years experience, 47.9 percent agreed that
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their job required an advanced degree and 52. 1 percent perceived

that their job did not require an advanced degree. Of the 31 respond-

ents that had more than ten years of experience, 61.3 percent agreed

that their job required an advanced degree and 38.7 percent disagreed.

Of the 79 that gave opinions, 53.2 percent agreed that their job

required an advanced degree and 46.8 percent disagreed. Of those

in civil engineering 15 years or less, 63 percent agreed that their

job required an advanced degree.

TABLE 10

JOB REQUIRES ADVANCED DEGREE BY YEARS
IN CIVIL ENGINEERING

Opinions 5 or 10 or 15 or 20 or Over
less less less less 20

Agree 12 11 12 6 1

No Opinion 5 5 z 0 1

Disagree 11 14 5 4 3

Next, the requirement for an advanced degree for the job was

compared to the respondent's year of graduation. Of the graduates

prior to 1978 who gave opinions, 63.6 percent perceived that their

job required an advanced degree and 36.4 percent disagreed. Of

those in the 1979 and 1978 year groups who gave opinions, 40 percent
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agreed that their jobs required advanced deg-ees and 60 percent

disagreed.

Again promotion pas sovers were checked to determine if

any bias or trend had been caused by this response but again none

were noted.

Finally, to conclude the analysis of questions 9 and 10, de-

gree usefulness (question 9) and requirement for an advanced degree

for the job (question 10) were compared. Out of the 77 who agreed on

the usefulness of the degree, 31.2 percent disagreed on the require-

ment of an advanced degree for the job and 54.5 percent agreed.

TABLE 11

USEFULNESS OF DEGREE BY JOB
REQUIRES ADVANCED DEGREES

Job Requires Advanced Degree

Agree No Opinion Disagree

Usefulness Agree 42 11 24
of Degree

No Opinion 0 0 1

Disagree 0 2 12

The curriculum survey que.-stions 11 through 43 were

analyzed by summing the responses to each question within the two

main categories of FM and CI graduates. Table 12 shows the rank-

ings as determined through computer analysis. In order to see the

41



apparent correlation which does exist, the table includes both sets of

rankings. This correlation will be discussed later. Included in the

table are the ranks, sum of responses, and course titles followed by

the number of the survey question which applied to the course.

The sums shown in Table 12 were then used as the input to

the computer for the calculation of Kendall's Tau (t). The computer

output provided a value of t = 0.533 within a significance level of 0. 1

percent. In order to make a decision based on the stated hypothesis,

Daniel's text (5:467) was used. It shows the critical value of t

(referred to as t*) to be 0.394, based on 33 cases and within a signi-

ficance level of 0.1 percent. The term critical value is the actual

accept or reject value to be used for comparison. Our hypotheses

and decision rules were as follows:

Ho: the FM ranking and CI ranking are independent

Hl: t > 0; there is a positive correlation between the two
sets of rankingsf

If t A t*, accept H°0

If t >t*, reject H°

Since t = 0.533 and t* = 0.394, then t > t*, therefore H was
0

rejected. The conclusion reached is that there is an a proximately

direct (positive) relationship between the rankings. Realizing that

there is a less than 0. 1 percent chance of having reached the wrong

conclusion, the responses to the survey questions (11 through 43)
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TABLE 12

COURSE RANKING AS DETERMINED
WITHIN EACH CATEGORY

FM CI
Rank Sum Rank Sum Name of Course (Question Number)

1 369 2 211 Writing (39)
2 350 3 206 Speech (32)
3 333 1 219 Organizational Behavior (21)
4 329 15 152 Financlal Management (17)
5 325 4 202 Organizational Management (20)

6 311 9/10 166 Economics for C.E.'s (29)
7 309 5 200 Leadership Theory (30)
8 309 27 132 C.E. Contracting (41)
9 306 8 180 Counseling (40)

10 306 6 191 Management Information System (43)

11 305 25 134 Energy (36)
1Z 303 28/29 130 Environmer.al Analysis (37)
13 300 11 160 Operations Research I (25)
14 299 7 185 Engineering Decision Making (22)
15 291 9/10 166 Statistics 1 (24)

16 Z88 23 141 General Logistics (42)
17 287 19/20 145 Thesis (31)
18 277 19/20 145 Research Method (19)
19 274 16 151 Labor Relations Management (27)
20 270 24 135 Civil Engineering-General (12)

21 259 18 149 Macroeconomics (18)
22 Z58 13 155 Operations Research II (13)
23 249 22 142 Computer Programming-Writing (14)
24 Z49 21 144 Reliability Engineering (23)
25 248 12 158 Work Measurement (28)

26 245 26 133 Statistics 11 (11)
27 242 31 121 Programmable Calculator (16)
28 Z38 28/29 130 Safety Engineering (26)
29 237 14 153 Management and Production Mgt (33)
30 233 17 150 Accounting (38)

31 211 30 125 Computer Operations-Canned (15)
3Z 200 32 110 System Dynamics (34)
33 187 33 100 Experimental Design (35)

43



were then interpreted without dividing the respondents into the two

stated groups.

The ranking shown in Table 13 is the result of summing all

responses to the specific course questions. This is the final com-

bined master ranking of courses as perceived by the FM and CI

graduates when viewed as one total population.

Table 13 contains the sums of the responses, the rank of

each course as determined by the sum, and the course titles with

their respective question number. The table also shows two other

columns labeled FM and CI with the ratings of R, -, and 0. These

ratings reflect the state of the curriculum for the specific categories.

R means that the course is a required course, 0 means that the

course is optional, and a - signifies that the course is not offered.

The current FM curriculum (1979- 1980) was used for this compari-

son. For the CI category, the catalogs from various universities

(shown in Chapter II) were used for the comparison on the basis of

whether or not the majority of the schools offered these courses.

One additional subject was considered In this section. The

graduates were asked their opinion of the usefulness of having to

write a thesis. Of the 67 who had written a thesis, 71.6 percent

agreed that the writing and research involved in completing a thesis

had been useful to them and 17.9 percent disagreed.
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TABLE 13

COURSE RANKING BY ALL
RESPONDENTS

Sum Rank FM CI Name of Course (Question Number)

580 1 - 0 Writing (39)
586 2 0 0 Speech (32)
552 3 R R Organizational Behavior (21)
527 4 R R Organizational Management (20)
509 5 0 - Leadership Theory (30)

497 6 R - Management Information Systems (43)
486 7 - R Counseling (40)

484 8 - R Engineering Decision Making (22)
481 9 R - Financial Management (17)
477 10 R R Economics for C.E.'s (29)

460 11 R R Operations Research I (25)
457 1Z R R Statistics 1 (24)
441 13 R - C.E. Contracting (41)
439 14 R 0 Energy (36)

433 15 R 0 Environmental Analysis (37)

432 16 R 0 Thesis (31)
429 17 R - General Logistics (42)
425 18 0 0 Labor Relations Management (27)
422 19 R 0 Research Methods (19)
413 20 R 0 Operations Research 11 (13)

408 21. R 0 Macroeconomics (18)
406 ZZ - R Work Measurement (28)
405 23 - - Civil Engineering-General (12)

393 24 - R Reliability Engineering (23)

391 25 R R Computer Programming-Writing (14)

390 26 R - Management and Production Mgt (33)
383 27 R 0 Accounting (38)
378 28 R 0 Statistics 11 (11)
368 29 - R Safety Engineering (26)
363 30 - - Programmable Calculator (16)

336 31 R R Computer Operations-Canned (15)
310 32 - R System Dynamics (34)
Z87 33 - R Experimental Design (35)
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TABLE 14

THESIS USEFUL BY THESIS COMPLETED

Opinions Yes No Total

Agree 48 1 49

No Opinion 7 24 31

Disagree 12 0 12

Total 67 25 92

Part III: Assignments/Promotion
Information

This area primarily concerned whether or not the graduates

perceived they had been properly assigned upon their completion of

their respective programs. Also of concern was whether or not

they perceived that their follow-on assignments had utilized their

knowledge gained through their graduate courses. The responses to

questions 45 (initial assignment) and 46 (follow-on assignment) are

shown in Tables 15 and 16, respectively.

Table 15 shows that of those that had an opinion, a large

majority (72.3%) perceive that their advanced degree was considered

in their initial assignment. However of the opinionated, 27.7 per-

cent responded that it was not considered. There does not appear to

be any direct correlation which can be drawn between the various

year groups.
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TABLE 15

INITIAL ASSIGNMENT CONSIDERED BY YEAR
OF GRADUATION (19XX)

79 78 77 76&75 74&73 7Z-70 Total

Disagree 5 3 5 4 2 4 23

No Opinion 0 3 1 0 5 0 9

Agree 12 19 8 9 9 3 60

TABLE 16

FOLLOW-ON ASSIGNMENT CONSIDERED BY
YEAR OF GRADUATION (19XX)

79 78 77 76&75' 74&73 72-70 Total

Disagree 0 3 6 5 1 0 15

No Opinion 16 20 3 4 7 1 51

Agree 1 2 5 4 8 6 26

Table 16 shows that of those that had an opinion, a slight

majority (63.4%) perceive that their advanced degree was considered

in their follow-on assignments. A large number of the respondents

did not have an opinion (55.4%). This seems reasonable wher. we

consider that the bulk of the respondents have probably only had

their present assignments since graduation.
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Survey questions 47 through 50 concern the various promo-

tional data of the respondents. Since promotion statistics were not

one of the central thesis questions, it was decided to include the

results and analysis to these questions in the appendix. For promo-

tional data see Appendix C.

Part IV: Open-Ended Comments

Survey questions 51 through 54 were designed for the open

comments of the respondents. The questions concerned present duty

title (51), specific AFIT degree and source (5?), comments on the

use of certain conce-pts learned (53), and suggestions for improve-

ment to the programs the graduates had completed (54).

The ni-t significant number of respondents were presently

being utilized at the standard base level civil engineering functions.

The specific job titles provided by them, showed these graduates to

be filling the entire spectrum of squadron level positions. The next

highest number of graduates were in major command positions. The

ninety-two respondents were being utilized throughout the worldwide

USAF mission. There was not any inference which could be drawn

between whether or not they had completed the FM program or CI

p'ogram.

Question 52 served as a crosscheck to the respondent's

answer tu questiun 8. It also provided the names of several of the
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civilian universities which the USAF had used for its graduate stu-

dents. No single university appeared to be the one most frequently

attended.

Question 53 proved to be very useful. The graduates were

asked for their utilization of certain concepts on the job. Table 17

shows the number of respondents who wrote in comments for the

specific areas shown.

TABLE 17

CONCEPTS UTILIZED

Area No. of Respondents

Statistical Concepts:
All Areas 2
Data 21
Probability 20
Distribution 11
Sampling Procedures 13
Regression Models 15
Bayesian Decision Making 0

Civil Engineering Design/Analysis Principles:
Master Planning 15
Pavements 3
General Construction 9
Architecture 2
Landscaping 3
Water Systems 4
Bioenvironmental Systems 6
Electrical Systems 2
Fuels Systems 6
Fire Protection 3

Operations Research Concepts:
Linear Programming 4
Dynamic Programming 0
Inventory Models 6
Queuing Models 8
Simulation 5

Network Analysis (PERT, CPM) 31
Decision Analysis 11
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The range of comments for open-end question 54 spanned

the entire spectrum of comments. One extreme had the highest

praise for AFIT programs and the other extreme thought that their

education was worthless. It was very evident when reading through

these comments that some of the respondents spent a lot of time and

thought on their answers. In fairners to those individuals the fol-

lowing comments are presented with the curriculum from which they

graduated:

1. . . . the entire program was appropriate, adequate and quite

useful. (FM)

2 .... I purpose a shorter education period with special emphasis

on management and less on technical areas. (CI)

3 ... use graduates in areas where they can use their education.

I enjoyed AFIT and was enthusiastic about my education. Now, 3

years later, having not been able to use 95% of the education, I'm

very disappointed. (FM)

4 .... the day to day problems in CE do not require the sophisti-

cation of the techniques offered in advanced degree programs .

if not necessary for promotion, I wouldn't have attended AFIT. (CI)

5 ... allow the FM graduates to take School of Engineering

electives. (FM)

6. . . thanks for the continuing opportunity to be part of an excel-

lent school. (FM)
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7 . time to do it, lengthened 2 months. (FM)

. . . push for an Engineering Management program to replace

the FM program and make it retroactive! (FM)

9 .... make better use of graduates in areas of speciality. (CI)

10 .... increase the number of slots in the FM program. The

USAF needs to teach its engineers how to manage. (FM)

11 .... thoroughly appreciated my opportunity to attend AFIT.

(FM)

12 .... excellent for career enhancement. I prefer civilian insti-

tutions . . . good educational broadening and associations with our

civilian peers. (CI)

In addition to these comments there were several comments

recommending specific course additions and deletions. Courses

which some respondents thought should have more emphasis included:

Economic Analysis for Engineers, a course based on the Communica-

tion process, Management, and Writing. Courses which other

respondents thought needed to be deleted included: Computer Pro-

gramming, Financial Management, and Production Management.
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CHAPTER 4

CONCLUSIONS AND RECOMMENDATIONS

The primary objective of this research effort was to evaluate

the advantage of a graduate degree in Facilities Management from

AFIT versus similar programs in civilian institutions. The method-

ology of analysis consisted of the construction of five basic research

questions. In order to determine the answer to these questions, a

survey questionnaire was developed and sent to former graduates of

these two programs. Chapter III presented a detailed analysis of the

responses to the questionnaire. The following comments will restate

the research questions and summarize the conclusions drawn from

the respondents.

Question 1: Is there a need for graduate management education in the
Air Force for civil engineers?

Overall 83.7 percent of the respondents agree that the degree

is useful. No apparent trends or biases were noted with the exception

of those who had experience in civil engineering service. Within this

category, 97. 1 percent of those who had more than ten years exper-

ience and 75.9 percent of those who had less than ten years exper-

ience thought that their degree had been useful. This speaks well for
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the adage of "older and wiser." The more experienced probably

appreciate their graduate education more than the less experienced.

On the other hand, when asked if their job needed the

advanced degree which they held, 45.7 percent said "yes" and 40.2

percent said "no." These two percentages are too close to make a

pronounced conclusive statement.

When asked if their present job had an AADC (Advanced

Academic's Degree Code), of those that knew, 57.7 percent said

"11yes" and 42.3 percent said "no." A large number did not know

(21. 107). Assuming that the respondents answered this question know-

ledgeably, it appears that a large number are either malassigned or

presently filling jobs which need an AADC.

When asked if they thought their degree was considered in

their initial assignment, of those who had an opinion, 72. 3 percent

said "yes" and 27.7 percent said "no." For the same question con-

cerning follow-on assignments, 63.4 percent said "yes" and 36.6

percent said "no." These numbers appear fairly good on the surface,

but the authors believe that there is room for improvement in this

area. In order not to take these statistics out of context, the authors

fully realize that this is a perception on the part of the respondents.

This was the intent of those respective questions. We realize that

MPC is required to make all initial assignments based on validated

AADC positions. But it is apparent that 27.7 percent initially and

53



36.6 percent for follow-on assignments do not feel that their job

needed the degree which was obtained.

In summary, there does appear to be a need for graduate

management education in the Air Force for civil engineer, since the

majority of the graduates believe tbe programs to be useful. How-

ever, there does appear to be a need for further investigation into

the area of AADC validation.

Question 2: Are the similar programs offered through civilian
institutions providing equivalent education?

There were several approaches taken in order to answer this

question. One approach was to determine if there was a discernible

difference between the two groups of graduates and their level of

assignment. Overall there was not a difference. Therefore,

assuming that a better education leads to a higher level of responsi-

bility, the CI programs are providing an equivalent education.

When the respondents were analyzed within each group and

asked for their perception of the usefulness of their respective

degrees, the CI graduates did respond more favorably than did the

FM graduates. Of the CI graduates, 91.4 percent versus 78.9 per-

cent of the FM graduates agreed that their graduate education was

useful to them in the performance of their job. Therefore with this

approach, the Cl programs appear to be better .han the FM program.

The third approach taker. to analyze this question ,.as to
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determine the manner in which the graduates would rank their

respective curriculums. The basic assumption for this approach is

that if the graduate either agreed or disagreed as to the usefulness

of a specific course, then he had taken the course and had a definitive

perception of its usefulness. As previously shown, Kendall's Tau

was very favorable; therefore, one master ranking was made of all

the courses. Since Kendall's Tau was favorable, the CI graduate

does appear to have had an equivalent education.

The final meaningful approach to this question was through

the analysis of the open-end questions. Only two conriments were

received that favored the use of civilian institutions over the in-

residence AFIT FM program. There were seven comments which

reflected the USAF orientation of the FM program. These respond-

ents thought this orientation provided the FM program the edge over

C1 programs.

In summary, the CI programs do appear to be providing an

equivalent education in the context of the course content. But their

single disadvantage is the absence of the USAF orientation.

Question 3: Are the courses offered in the AFIT Facilities Manage-
ment Program current and relevant?

This question was answered through an analysis of the master

course ranking list (Table 13, Chapter III). This list was developed

based on the perceptive usefulness of specific courses by all graduate
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students. Assuming that this list reflects the relevancy of the

courses, an analysis of the current Facilities Management Program

was made. Within the first 50 percentile of the master list (the

first 17 courses), the current Facilities Management Program offers

82.4 percent of the courses when including both optional and required

courses. If by inference it is assumed that Writing and Engineering

Decision Making are integral parts of the Facilities Management Pro-

gram content within other courses, then this percentage is increased

to 94. 1 percent. Within the first 75 percentile of the master list (the

first 25 courses), the current Facilities Management Program offers

80 percent of the courses based on the previously stated inference.

Assuming that the courses contained in the last 25 percentile (8

courses) of the master ranking list are reflective of the least useful

courses, the current program offers 50 percent of the least useful

courses.

The open-end questions also help to answer th'ts question.

Many of the prior graduates commented that they would like to see

courses such as Energy and Environmental Analysis added to the

curriculum as two separate courses. This specific improvement

was accomplished for the 1979-80 school year.

In summary, the current Facilities Management Program

does appear to be current and relevant according to the perceptions

of the former graduates. However, the 75 percentile analysis and
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the last 25 percentile analysis reflect a need for possible further

improvements.

Question 4: Are the courses offered by civilian universities in Engi-
neering Management or similar programs useful?

As previously stated in the response to question 2, the

civilian university graduates perceive their degree to be more use-

ful than do the Facilities Management Program graduates. But when

a comparison was made of the civilian university curriculums with

the master course ranking list, a different conclusion was drawn.

Just as question 3 compared the Facilities Management Program and

the master ranking list, the following is a similar comparison of the

civilian univei s ity curriculums.

"Within the first 50 percentile of the master list (the first

17 courses) the civilian university programs offer 70.6 percent of

the courses which includes both optional and required courses. With-

in the first 75 percentile (the first 25 courses), the civilian university

programs offer 76 percent of the courses. The main cause of the

lower percentages for the civilian university programs is due to the

USAF orientation of several of the courses within the 75th percentile.

The main courses which are uniquely USAF oriented include C.E.

Contracting, General Logistics, and Leadership Theory. Of the

numerous civilian university catalogs reviewed, these courses were

not part of their programs.
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In summary, the civilian university programs are useful.

However, their most singular disadvantage lies in their non-USAF

orientation.

Question 5: Does the Facilities Management Program need to be
changed to meet the demand of today's civil engineering
manager?

In one word, yes. Throughout this effort, the analysis has

shown that the present Facilities Management Program is needed

and useful, but it has also shown the need for improvements to the

existing program. The recommendations for these changes are

included in the following section.

Recommendations

1. The Facilities Management Program should be reviewed

for course content. Of the 33 courses reviewed by the respondents,

the majority of the courses are available in the program. However,

there are some courses such as Speech and Leadership Theory that

should be added to the curriculum. Additionally, four required

courses were in the lower 25 percent of the ranking. Of these four

courses, Management and Production Management should be deleted

from the curriculum and Statistics II should be reviewed to determine

if it can also be deleted.

2. From the comments received and the rankings of the

courses, the perceived needs of the graduates are toward management
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and people-oriented courses and therefore the curriculum should

stress courses in these areas. However, it also cannot be forgotten

that graduates are managers in civil engineering and therefore

require management courses oriented toward civil engineering needs.

3. When additional civil engineers are required for grad-

uate management programs, the potential graduates should be sent to

the Facilities Management Program before civilian university pro-

grams are considered because the Facilities Management Program

is oriented to the Air Force needs.

4. The graduates of both programs should be assigned to

jobs that require their graduate education.

5. Since many of the higher ranking officers in civil engi-

neering consider the Facilities Management Program to be very

applicable to the Air Force civil engineering needs, the program

should receive extensive publicity throughout the Air Force and

graduates should be considered very beneficial and highly promotable

to the Air Force.

Recommendations for Future Research

The following recommendations are made for future re-

search:

1. Survey all graduates of master degree programs who

are in civil engineering to determine the usefulness of their particular
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degree. This research should include the reasoning behind their

acquiring a master's degree.

2. In order to improve the direct application of the courses

in the Facilities Management Program, the graduates of both pro-

grams should be surveyed to determine the specific use of the

knewledge that they have received.
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APPENDIX A

SURVEY QUESTIONNAIRE
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DEPARTMENT OF THE AIR FORCE
AIR FORCE INSTITUTE OF TECHNOLOGY (ATC)

WRIGHT-PATTERSON AIR FORCE BASE. OHIO 45433

.... OF LSG (Maj Johns/Capt Ray/AV 785-4437) 1 February 1980

Survey Comparing the Usefulness of AFIT Sponsored

Management Graduate Programs

So AFIT Alumnus

1. The AFIT School of Systems and Logistics is constantly
striving to make the graduate management curriculum
relevant to the on-the-job needs of the Air Force. The
attached questionnaire is intended to determine how gradu-
ates feel about the usefulness of the resident Facilities
Management Program and the similar AFIT-sponsored
management programs from civilian universities. The
survey has been reviewed and approved by HQ USAF and has
been designated USAF SCN 80-43.

2. While your participation in this survey is voluntary,
a valid study cannot be conducted without your help.
Your cooperation in providing the information will be
appreciated and will be beneficial in evaluating the
educational needs of civil engineering managers. Your
responses to the questions will be confidential.

3. Please return the completed survey in the enclosed
preaddressed envelope within one week of receipt.

LEWIS M. ISRAELITT, Colonel, USAF 3 Atch
Dean 1. Survey
School of Systems and Logistics 2. Answer Sheet

3. Return Envelope
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AIR FORCE-A GREAT WAY OX LIFE

J



PRIVACY ACT STATEMENT

In accordance with paragraph 30, AFR 12-35, the following
information is provided as required by the Privacy Act of 1974.

a. Authority

(1) 10 USC 8012, Secretary of the Air Force, Powers,
Duties, Delegation by Compensation; and/or

(2) 5 USC 301, Departmental Regulations; and/or

(3) DOD Instruction 1100. 13, 17 Apr 68, Surveys of
Deartment of Defense Personnel; and/or

(4) AFR 30-23, 22 Sep 76, Air Force Personnel Survey
Programs.

b. Principal purposes. The survey is being conducted to
collect information to be used in research aimed at illuminating and
providing inputs to the solution of problems of interest to the Air
Force and/or DOD.

c. Routine uses. The sutrvey data will be converted to
information for use in research and management related problems.
Results of the research, based on the data provided, will b_" included
in a written doctoral dissertation and/or master's thesis, and may
also be included in published arficles, reports, or texts. Distri-
bution of the results of the research based on the survey data, whether
in written form or presented orally, will be unlimited.

d. Participation in this survey is entirely voluntary.

e. No adverse action of any kind may be taken against any

individual who elects not to participate in any part or all of this
survey.
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1980 GRADUATE SURVEY

AFIT GRADUATE FACILITIES MANAGEMENT
PROGRAM AND SIMILAR CIVILIAN
UNIVERSITY GRADUATE DEGREES

Please mark your responses to the following questions on the
machine scorable answer sheet with a Number 2 pencil.

PART I--BACKGROUND INFORMATION

1. What is the organizational level of your current assignment?

a. Squadron or below
b. Group
c. Wing
d. Air Division
e. Numbered Air Force
f. Major Command
g. HQ Air Force
h. Department of Defense
i. Separate Operating Agency
j . Other (please describe)
k. Not applicable

2. What was your grade when you finished your AFIT master's
degree program?

a. 0-1
b. 0-2
c. 0-3
d. 0-4
e. 0-5
f. 0-6
g. Civilian (please write in GS grade)

3. What is your current grade?

a. 0-1
b. 0-2
c. 0-3
d. 0-4
e. 0-5
f. 0-6
g. Civilian (please write in GS grade)
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4. How many years of civil engineering service do you have?

a. 5 years or less
b. Over 5 years but less than 10
c. Over 10 years but less than 15
d. Over 15 years but less than 20
e. Over 20 years

5. What is your aeronautical rating?

a. Pilot
b. Navigator
c. Non rated

6. Does your current duty assignment have an Advanced Academic
Degree Code?

a. Yes
b. No
c. I do not know
d. Yes, but the code is different from the code Ipossess

7. When did you complete your full-time master's degree require-

ments through AFIT?

a. in 1979

b. in 1978
c. in 1977
d. in 1976, 1975
e. in 1974, 1973
f. in 1972 or prior to 1972

8. Did you attend the resident AFIT School of Systems and Logistics
and obtain your degree in their Facilities Management Program?

a. Yes
b. No
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PART II--EDUCATION USEFULNESS/JOB
REQUIREMENTS INFORMATION

The questions in this section are concerned with the useful-
ness/appropriateness of your specific AFIT master's degree and the
degree's relation to any job(s) that you have held since graduation.
Read each statement carefully, then mark the answer sheet to indi-
cate how much you agree or disagree with the statement. For
questions 11, 12, and 13, if you answer either E, F, or G, then
please comment in the last section (question #53) specifically which
one or more of the areas you have utilized. For questions 9 through
47, use the following response scale:

Neither
Strongly Slightly Agree nor Slightly Strongly
Disagree Disagree Disagree Disagree Agree Agree Agree

, i I I'
A B C D E F G

9. My master's degree education is useful to my on-the-job per-
formance.

10. My job requires an advanced education such as that provided
through AFIT.

Preface each of the following statements with: Since graduation, per-
formance of my job(s) has (have) been enhanced by

11. ... the conceptual understanding and/or application of one or
more of the following statistical concepts:

Data (position, mean, median, mode, skewness, dispersion);
Probability (random variables, joint, marginal, conditional,

variance, covariance);
Distributions (binomial, poisson, uniform, normal, exponential,

t, F, Chi-Square);
Sampling procedures (independent, matched pairs);
Estimation and testing (nonparametric and parametric procedures,

goodness of fit);
Regression models (simple linear, multiple, analysis of var-

iance);
Bayesian decision making;
Other statistical concepts not contained above.
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Neither
Strongly Slightly Agree nor Slightly Strongly
Disagree Disagree Disagree Disagree Agree Agree Agree

I l I
A B C D E F G

Preface each of the following statements with: Since graduation, per-
formance of my job(s) has (have) been enhanced by . . .

12 .... an understanding of design/analysis principles in one or

more of the following:

Master planning, pavements, general construction, architecture,
landscaping, water systems, bioenvironmental systems, electri-
cal systems, fuels systems, fire protection systems.

13. . . a conceptual understanding and/or application of one or
more of the following quantitative concepts:

Linear programming (optimization, inequalities, simpiex
method, duality, sensitivity analysis);

Dynamic programming (recursive optimization, state, stage);
Inventory models (classic EOQ, shortages, lead time, order

point):
Queuing models (M/M/1, M/M/c, waiting lines and servers);
Simulation (deterministic, Monte Carlo, estimation);
Network analysis (PERT, CPM);
Decision analysis (prior, posterior, preposition, decision

trees, utility theory);
Othur mathematical techniques for aiding in managerial

decision-making.

14 .... the ability to understand how to w- ite and run computer

programs.

15. . . . the ability to run preprogrammed (canned) computer pro-

grams other than BEAMS.

16 .... the use of a programmable, hand-held calculator.

17 .... an understanding of the financial management methods and

systems used by the DOD and/or the Air Force.
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Neither
Strongly Slightly Agree nor Slightly Strongly
Disagree Disagree Disagree Disagree Agree Agree Agree

A B C D E F G

Preface each of the following statements with: Since graduation, per-
formance of my job(s) has (have) been enhanced by

18 .... an understanding of societal economic concepts such as
inflation, gross national product, balance of payments, the Fed-
eral Reserve, etc.

19 ... a knowledge of research procedures and methods.

20 .... the ability to understand and/or analyze existing organiza-
tional structures such as: MBO system, managerial planning
and controlling, goal setting, implementation, and evaluatioi,,.

21. the ability to understand and/or analyze organizational cli-
mate in the specific areas of individual behavior and human
relations (understanding people, influencing and motivating ptr-
formance, improving morale and discipline, and self-appraisal
and analysis).

22. . . understanding the process of rational decision making with
applications in the analysis and design of engineering systems
including decision making under uncertainty and risk, and
certainty.

23. . .. the ability to analyze and design systems, and design and
evaluate processes for assuring the reliability, maintainability
and availability of systems.

24.... a general conceptual knowledge of statistics.

Z5 ... a general conceptual knowledge of quantitative decision-
making methods.

2(,. .... the use of safety engineering as it applies to job safety
analysis, reduction of accident rates, protective equipment,
standards, rules, regulations, and laws.
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Neithe r
Strongly Slightly Agree nor Slightly Strongly
Disagree Disagree Disagree Disagree Agree Agree Agree

A B C D E F G

Preface each of the following statements with: Since graduation, per-
formance of m,, job(s) has (have) been enhanced by . . .

27 .... the use of labor relations management as it applies to labor

union contracts, bargaining, civil service, grievance proce-
dures, d'.scharge, and discipline.

28 ... the use of work system analysis and design, methods of
increasing productivity; productive work, nonproductive ele-
ments, and syster* productivity; work simplification and motion
economy; various theories and systems of work standards and
measurement.

29. the use of economic analysis such as life cycle costing that
relates to problems of replacement, economic selections, engi-
neering evaluation and problems of depreciation.

30 .... understanding various leadership styles and specifically

defining my leadership style.

31 .... the i -search and writing involved in completing my mas-
ter's degree thesis. (Mark D if not applicable)

32 .... the ability to verbally inform, convince, and/or persuade

individuals relative to ideas, decisions, and concepts.

33 .... undersfanding the maintenance and production function in a

systems frari.ework including such items as product selection and
design, process design, production planning, physical layout,
quaiity control, scheduling, job design, and methods improve-
rr ent.

34 .... understanding the methodology for modeling the dynamics of
complex social-economic 2ystenis including the use of these
models to study organizationai polhcies and design for higher
order, multiplc-loop, non linear feedback st-uctures.
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Neither
Strongly Slightly Agree nor Slightly Strongly
Disagree Disagree Disagree Disagree Agree Agree Agree

A B C D E F G

Preface each of the following statements with: Since graduation, per-
formance of my job(s) has ýhave) been enhanced by . . .

35. . .. the knowledge of ecperimental design and analysis,
including experimental designs, response surface analysis,
evolutionary operations, multiple and partial regression and
correlation.

36 .... understanding types of energy, energy systems, and energy
conservation measures.

37 .... the use of the many facets of environmental planning.

38 .... the use of accounting principles such as debits versus cre-
dits, income staternients, etc.

39 .... the ability to communicate through writing.

40 .... understanding the major counseling approach.-s and the

helping relationships in various settings.

41 .... an understanding of the various technical, legai, and

managerial principles in preparing and managing mil'tary ser-
vice and construction project cont-acts.

4Z .... a general knowledge of logistics systems.

43.... the ability to skillfully obtain the needed information within
my organization in order to set goals and control the deciston-
making process.

44. Did you complete a thesis for your AFIT graduate degree?
(As appropriate, mark cnly response A or B.)

a. Yes
b. No

70



PART III- -ASSIGNMENT/PROMOTION INFORMATION

The questions in this section are intended to provide infor-
mation about the assignments/promotability of Air Force Institute of
Technology graduates. Please indicate how much you agree or dis-
agree with questions #45, 46, and 47 using the following response
scale:

Neither
Strongly Slightly Agree nor Slightly Strongly
Disagree Disagree Disagree Disagree Agree Agree Agree

A BC D E F G

45. My specific graduate education was considered in rr.y initial
assignment after graduation.

46. My specific graduate education was considered in c.her follow-on
assignments.

47. My AFIT graduate education has enhcnced my promotability.

48. I was selected for promotion in the secondary zone to the grade(s)
of:

a. Major
b. Lieutenant Colovel
c. Colonel
d. Major and Licutenant Colonel
e. Major and Colonel
f. Lieutenant Colonel and Colonel
g. Major, Lieutenant Colonel and Colonel
h. Not selected for any secondary zone promotions when eligible
i. Have not been eligible for secondary zone consideration
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49. I was selected for promotion in the primary zone the first time
I was eligible to the grade of:

a. Major
b. Lieutenant Colonel
c. Colonel
d. Major and Lieutenant Colonel
e. Major and Colonel
f. Lieutenant Colonel and Colonel
g. Major, Lieutenant Colonel and Colonel
h. Not applicable--I have not been eligible yet for primary zone

consideration to any grade
i . I have been passed over for promotion

50. I was passed over for promotion in the primary zone one or more
times:

a. To Major
b. To Lieutenant Colonel
c. To Major and Lieutenant Colonel
d. Not applicable--I was selected for promotion when eligible
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PART IV--OPEN-END QUESTIONS

Please indicate your responses in the area below each of the
following questions:

5 1. What is your present duty title?

52. State the specific AFIT graduate degree which you obtained and
the name of the school.

53. Please refer back to questions 11, 12, and 13. If you answered
any of them either E, F, or G, indicate below the specific area
you have used since receiving your master's degree.

54. if you have any suggestions for improvement of the AFIT grad-
uate education program, please use the space below and on the
reverse for your comments.

THANK YOU FOR YOUR COOPERATION LN COMPLETING THIS
QUESTIONNAIRE. PLEASE ENCLOSE THE QUESTIONNAIRE AND
THE MACHINE SCORABLE ANSWER SHEET IN THE RETURN
ENVELOPE AND PLACE THE ENVELOPE IN OUTGOING OFFICIAL
DISTRIBUTION.
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APPENDIX P

PARAMETRIC ANALYSIS OF COURSES

I7
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TABLE 18

COURSE RANK BY MEANS FOR FACILITIES
MANAGEMENT GRADUATES

Rank Means Median Std Dev Name of Course (Question Number)

1 6.474 6.636 0.734 Writing (39)
2 6. 140 6.306 0.915 Speech (32)
3 5.842 6.053 1.192 Organizational Behavior (21)
4 5.772 6.023 1.363 Financial Managemrent (17)
5 5,702 5.925 1.267 Organizational Management (20)

6 5.456 5.714 1.364 Economics for C.E.'s (29)
7/8 5.421 5.647 1.414 C.E. Contracting (41)
7/8 5.421 5.737 1.475 Leadership Theory (30)

9/10 5.368 5.391 1.175 Counseling (40)
9/10 5.368 5.474 1.345 Management Information Sys (43)

11 5.351 5.675 1.458 Energy (36)
12 5.316 5.659 1.429 Environmental Analysis (37)
13 5.263 5.579 1.482 Operations Research 1 (25)
14 5.246 5.464 1.392 Engineering Decision Making (22)
15 5.105 5.571 1.622 Statistics 1 (24)

16 5.053 5.190 1.529 General Logistics (42)
17 5.035 5.250 1.439 Thesis (31)
18 4.860 5.107 1.517 Research Method (19)
19 4.807 5.333 1.894 Labor Relations Management (27)
Z0 4.737 5.526 1.876 Civil Engineering--General (12)

21 4.544 4.846 1.648 Macroeconomics (18)
22 4.526 4.941 1.824 Operations Research 11 (13)
23 4.368 4.667 1.779 Computer Programming-Writing(14
24 4.368 4.353 1.484 Reliability Engineering (23)
25 4.351 4.545 1.727 Work Measurement (28)

26 4.298 4.692 1.870 Statistics 11 (11)
27 4.246 4.450 1.745 Programmable Calculator (16)
28 4.175 4.263 1.403 Safety Engineering (26)
29 4. 158 4.179 1.820 Management and Production Mgt (33)
30 4.088 4.526 1.661 Accounting (38)

31 3.702 3.667 1.721 Computer Operations-Canned (15)
32 3.509 3.737 1.627 System Dynamics (34)
33 3.281 3.333 1.590 Experimental Design (35)
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TABLE 19

COURSE RANK BY MEANS FOR GRADUATES
OF CIVILIAN UNIVERSITIES

Rank Means Median Std Dev Name of Course (Question Number)

1 6.257 6.528 1.172 Organizational Behavior (21)

2 6.029 6.292 1.248 Writing (39)
3 5.886 6.036 1.183 Speech (32)
4 5.771 6.067 1.477 Organizational Management (20)

5 5.714 6.036 1.426 Leadership Theory (30)

6 5.457 5.821 1.502 Management Information Sys (43)

7 5.286 5.679 1.506 Engineering Decision Making (22)

8 5.143 5.542 1.734 Counseling (40)

9/10 4.743 5.154 1.704 Economics for C.E.'s (2SI
9/10 4.743 5. 133 1.738 Statistics 1 (24)

11 4.571 5.050 1.836 Operations Research 1 (25)

12 4.514 4.778 1.788 Work Measurement (28)

13 4.429 5.050 1.975 Operations Research 11 (13)

14 4.371 4.571 1.83Z Mgt and Production Mgt (33)

15 4.343 4.ý00 1.862 Financial Management (17)

16 4.314 4.714 1.937 Labor Relations Management (27)

17 4.286 4.429 1.872 Accounting (38)
18 4.257 4.556 1.853 Macroeconomics (18)

19./20 4.143 4.063 1.061 Thesis (31)
19/20 4.143 4.375 1.865 Research Method (19)

Z2 4.114 4.563 2.011 Reliability Engineering (23)

22 4.057 4.375 1.924 Computer Programming-Writing (14)

23 4.029 4.438 1.723 General Logistics (42)

24 3.857 4.000 1.881 Civil Engineering-General (12)

Z5 3.829 4.000 1.917 Energy (36)

26 3.800 4.250 2.026 Statistics 11 (11)

27 3.771 4.333 1.987 C. E. Contracting (41)

28/29 3.714 4. 143 1.903 Environmental Analysis (37)

28/29 3.714 4.250 1.964 Safety Engineering (26)

30 3.571 3.333 1.929 Computer Operations-Canned (15)

31 3.457 3. 125 1.990 Programmable Calculator (16)

32 3. 143 3.000 1.817 System Dynamics (34)

33 2.857 2.750 1.665 Experimental Design (35)
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PROMOTIONAL DATA
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When the authors were determining the content of the ques-

tiorinaire it was decided that promotion data concerning graduates of

both programs would be interesting to analyze and possibly useful in

evaluating the two programs to determine any differences. There-

fore, the following analysis is made concerning promotion potential

for graduates of these two programs.

First, it was determined if the respondents perceived that

their promotion potential had been improved by attending either of

these two programs. Of the 92 respondents, 82.6 percent perceived

that their promotion potential had been improved.

TABLE 20

PROMOTION POTENTIAL A

Opinions FM CI Total

Agree 46 30 76

No Opinion 4 4 8

Disagree 7 1 8

Next, the primary zone promotion data was analyzed for the

two groups. Of the 92 respondents, 58.7 percent had not been eligi-

ble, 30.4 percent had been promoted, and 10.9 percent had been

passed over.

78



TABLE 21

PRIMARY ZONE PROMOTIONS

Opinions FM CI Total

Promoted 14 14 28

Not Applicable 36 18 54

Passed Over 7 3 10

Then, the secondary zone promotion data was analyzed for

each group. Seven of the 92 respondents had been promoted below

the primary zone in at least one grade. Of the seven promoted below

the zone, six officers have been graduates of civilian universities.

TABLE 22

SECONDARY ZONE PROMOTIONS

Opinions FM CI Total

P romoted 1 6 7

Not Selected 29 17 46

Not Eligible 26 11 37

No Opinion 1 1 2
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There have been 10 passovers for promotion out of the 92

respondents. One person from the Facilities Management Program

had been passed over for promotion to major. Six people from the

Facilities Management Program had been passed over to the grade of

lieutenant colonel and three from civilian university programs.

Finally, an analysis concerning promotions and aeronautical

rating was conducted. Of the 92 respondents, 21 people were rated.

Thore were no passovers encountered in the rated group. In the

secondary zone promotions two of the seven selected for promotion

below the zone were rated.

The analysis for promotions is considered to be limited

because many of the people that graduated during the period that was

selected for analysis are no longer in the Air Force. Since these

people are no longer in the Air Force, their reasons for getting out

are not known and therefore complete promotional data for promotions

and passovers is not available.

I'
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APPENDEK D

SA.MPLE COMPUTER PROGRAMS AND DATA

USED IN THE ANALYSIS
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SAMPLE CROSSTABS PROGRAM

.:IDNJ:3~A~~EI/LSc..JL'HiH / RAY. li'yI JOHNSA

O1~0:U4 AE~lLESIU~AIE NAI3S"F M C I"
025VARIABLE LISr:VAR~OO TO VARW50

OIIQTNF'UT FORMAT:PIXED('3O(Al)
0175N OF CASES:?2
0200!N!;Ur OEDJL'M:ARD

O225~E~t' :~t~01 ', ~1)C =J; [i z5 )( F -)( G

Q2,7'.kCUDE;VAE)04 iA B =21 C =3)( 1;=4." <E'5l

-)3?0JREC0t'E:VAR00O E 1!':kC~)'I4i~0

03' -RECOPE:IJAR008 (A'=l )UYt =2)
03?5RECOtE;VAPO9.VAk0%OO.VARO4I. TO V1R047 A~ .'?' C D'E' N =2 P E.

O42rjFcCODE:VAF:O48 'A- .'b .1>L . 'I,.'E' -F. 1( I3
O450PECOHE:'JAP.N9 (A.B 4 ' ''F uf(H.~;i~
0475REC3EE:YAR05O A 1HB:) ''P I ' 4
()5QCROSSTAz:TAýLES=tVAR008 Bf V,4RO0
052j2.REAII INPU7 D~ATA
Q'0$:SELECTP:PmPR100
or,57ClR0SrTAS:TALES=VAR045 BY VARO('7
00~0vCPCSSABS:TABLES:VAk046~ BY VARO,)Y

062c5CROSSTAS;TA9LE3=V~kR,0B BY VARO)1
Q65OCROSSTABS:TABLES:YAR0O9? BY VAR001
.16v-CROSSTABS:TABLES:VJAR009 BY VAR004
0700CROSSTABS;TAFLE^3=V4R009 BY VAR007
Q725CROSSTABS:TABLES=VARQ09 BY 'JARO50
0~?50CROSStAS;TABLES=VARO1O BY~ YARO0l
0775CROSSIA8'2:TABLES:VARQ10 ?Y YAR004
0900CRO3STABS;TABLE~zVAROI0 BY VAR00?
*2825Cý0SSTAS:TABLESzVAR010 BY V.0050
0850CR0S3TAS: TABcE-S='AP008 B.Y VAR04.
Q875CR0SS-IABS;TA.BLES=VAk008 Bf VARO,48
0900CROSS-TABS:TABLES=VARQQ8 ?Y VARO4?
O925jCROSSTABS:TAPLES:VAROO8 PY YAP,050
095O0FINISH
0975~END~JOB



KENDALL'S TAUJ PROGRAM

j~0756 !DELN T -1.F, 1'3.F S /SN S'S W, RA. O

0100CF.:U t~iE; iKEJ['ALL TAU

O:~~INuTFORrIAi:FREEFIELD
GF cAli3-s: 53

02-15tQr~fiR CORR: Fm.CIl

0302Ž$:SELIECTA:I'~1.1^

GENERAL STATISTICS PROGRAM

OO~0:!DNT:IP11,.4FTL0G.JOH~NS / R'AY. RAY,' JO'HNS

QCRU.N ?NAME;gUESTII3NNAIRE ANALYSIS "F ý VS C

Q150INPUT FORMAI:FIXEDfl0(Al))
0115N QE CASES:?'ý
02'2OIiOPUT riED!UI:CARD

022ECDEv~o~TO VAk,.)10 D-,,, c~ ''> ~J .
025JORECOPE:VAR008 (''(''2
-)275RECQDE:v4RoI-* TO VAR043 =A1VB'2~ 3 )('D-' 4)('E-z)(

032'5CPaSSTAB3:rABLES=VAR0oa BY VAR'009
03SOREALI INPUT DIATA
03,'cj:SELECTA:PfMRl00
0400CRO55TABS:TAL'LES=VAR008 BY VAR01O
0425*SELECT IF:('JAROO8 Ea 1)
0450FREDUENCIES;GENERAL=VARO1 1 TO VAR043
047'J 0 ,TIC NS : j
05C'OSTATjSTICS:ALL
0525*3ELECT IF:,9AROOB ED 2

* 0j'0FREOUEN4CIES:GENERAL-VAROII 10 VARO43

08005 [A4TISTICS:ALL
0625FINIjiH 83



DATA~ ~~ FIL FO-EPNET

OOA-rqG:PBEFPFBrE~rFýE~z[FP wH.u-~rw -ý

-21 ICC FsFFIaFFG FGGF CGtEG C,!iFC, -DlF c' F CF)I~

OOIACDECCFBFYcCFFEBFEPFFEDEFcFErFEBEEBVFFFF~iFAEWYHMIi
000C2ICFCCBFFFFFDFFFFGGOFFCF.C.EEOG6ECirP6EEhF6FFFFGFGHAIl
OO3HCCCCFAB6EEA6FFAGC.F6C.E6A'FCFGE'A6AABPAGBE,RAGEGHAC

'303F1CCAAAFF GGFFFFECEFFOFFFEEE~rEcGBCFDGDEFFG-FEB EGHH:
OGOCIFCCBCAEFEFBBFO~'rFGGCFFDRCFFFFEEIIEýGECL:rFCAUIFFHEI1
OO6I.AEAAECCFFCEEGEGFEFFFFEEEEFFFDGCCECEELIFF FFRFEAL'FHI

ri OC.CtACPPDACFFFFFFEEJFFFFG3DF6FGFDGilFCEEGGEFEFAFF6~iiHMI

04FCCBCBAABAAFAe'FDECACBDEABAAAOE'E'ilGBAAG['BGFEEAAE'DirIHF

01 SCE'OAABCAFBC BOFEFFBE FGFOFFEE'EEFGGCDL'['EEGEFEFACFGI FL'
0)16AABACCCAEEFBBlfE'E'E'E'EECEDCCDDCIEE'EE CCE'DDEDDiEI'AýAEF IHI
01 ?ACCBCABAQQFFFOFEIFAFGGFE'FFB6DCGFGDAACBBGGEGGAGE'IFEHE'
01 8ACCAAABAGE'BFECC CCEECFFFCDEFGEFGiDEEEF'EFB!FRFOFAGO.EHHL',
01 YACEICCFEIAFEFFECCFEAGFFFEEDE-CEEERCD'AECFFCGEEACCEHADr

P4 ~~~~~~~~020 A iD BC A I'A C EFEE I FFE FOF DELEEB 6FF GE' FEE ER DO F L'E E El' LI

021 CCCBCABBGEEFFGFFGDDGFG-6GEFGF66E00D EGGGrECEG9606ýFI H,

O)23BCCECAAAFECGFEDiFFFEFFEGLIDEEE?,FrEFFDERi-FEFEFF%--FIfIHCi
02' AC CA C B AG OF 06 OFF0FF FF OG E'FE' GOGOF BE' GO iG F F GAB 0 OH H
02 -A A BA C A C A EF B PB FB E BF BFP?FFFF F B F B BF FFF F FEE F FF IHE'
0.61CCABAAAGFE-FECCEGGGGFFEDFEGFE'EFGC!IPEEEGEEEEAfOE'-HHEI
0)2?BCCAAAFAFFFFGFPBGEEFGGFFFEFEEFPGGBGGFOGOEGGAiEFF-HHD 1'
02BACCFCAFAGDEFBBFBGFCFFFFFCCEDrEFFGBAAGFEGFCGGGAEFOIGHEI
012?CEiDblCAEAECFIFPBEcEBFFEEFEFFFEFEIFEE4ýBFFFFEFFAFBPHIB

O31FCCCCCFAEFOGEEECOCEFFECEIECOEIFFEFECCFOEFEECEAI'OFHHE'
O32&FCCFCBBPDFEJDBBBFDBEGOFBEDDEBEFOEOFFDE'E'DFEDFBGPG!HE'
O33ACCACBBBEFABABACCBBFFEEBFAEýFFFOFCAAAAFFECDFFLEIHO
034 F CDCCFEB F FAGE BB F F00600A EAE [AGO 'A A AA EB t'E EAFB BE FHAD
035JHCDCCBDAEEEFEE'OEGEEGGFEEEEFDFGFGFACGGDGirE6EEAOEFCHAD
O36AOEBAACAEEE.DEFEEGEOFFEDrFFDFEFEEGDEESFEOiFEFFAEFGHAF
03?BCDCCAEFOGEEEECCFEE6GFGEEEEGFEFGFFEFEDGiEFFGAs$FFAHD1
03BBCEE'CCEBEBAAAAAAABBFFFBBAAAEFGOFFAAAAAGFBDGBFPGHFD,
039F1'ECAADBFFECEFCCFFFFGE'OEEDFEFEDELDCCCF6FEI'FBFFFLHAB -

O4OCDE'DCAEADCFBEFOPEEFOFEOFFCCE'EEF DDFPEEEF;ED[IDAFEFH IF
041ACCAACAFFFAEAAAAEAAAFFAEEAAAAFDGGAAAAAOGAAGBAOGHHD Ki
O42'FCCFCABFFEFDEFFFFFFFFFFFFFDEEEFEEEEEEDEEEEEBIECEHHE'
043FCCBCAAACCEGEFFEEEDGGFFEEGFFFFEGEECFFED6OGFEAFE'FIHBI
0441CC AABC ABA AA AA AA A AFEEAA AA AA A A AOF A A A AAG AA A A AAA FHAL'
045 F C FAA A CAGOGGOA FF00 FOB El'C FFCAB FF0E C CAAGEGE F AGAG DC HAl'
046 FC:C FCAA A FFEFE ED EFE FFE F OFGFE FE C F FFFEF F FLCE FFE AGE I HE'
Q4ZACCACBCFDFOBBCDCBCCFFFE'CFACDOOF EAAADEEEGOBEAGDFHHE'
O4BACCPCABAGOGDGC'GGGOOIGGFEGC'EGGGOCGGGFEFFGGG606rAGB'fjIHD
04?FDEECCEAGFAFCBABFFEFOEFFDFGFGOCFF'FFFFGFEEEAFE'AI I I
050 BCE VC BE BFF BOB B E El'FOPDEE EOFF FOE E ['PDDEF FF[',F BF F F HE'B
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DATA FILE CONTINUED

05IA CC BCA BAGEFCFEIBFFGFGEGODECE'"3EGGTh.6!H'
CS2F.I?[CCBFBAGFFEEUUUEGGCECEUDICGG-EDUPCCGEUFFEF;;-AECI'SHA±I

q Q9ACCAACAAFPY?BBFFFFrVC btDC;CFFFFFFFF11.t-AEjIbIHl
OS4A1CICAACAFE'FEBFIE[TIEEIFFI'FGFGGEUEBEFGFEGEPjFAEHAUl

0551ACC BCA BA F F F S U GEECBAED£PFFFE B A YEDEE El' U EEC FFD D A FL' El H

065?CAUIDC E' F BE B B BALL EABE E E EC CDU FC AA EE AAF B I' e FE A 's I

1)52F CCC CAC A p-FL'EG6FFC 660£'E FOB A B 6 FED CED GB EGEE A;GA['['F H I

0501 CCPAAACA~FEFF 'EGDFGGcDFFGF GF GE OGrE GF GEFOEGGOAF AIINHE'-I *262 A C C B 70A C A AABECDC- £ P ECCE F F DDFlF F ['E F C "F C F CCC E ALE'ý J IH

O3C',,CbCARCCUAFBFBBBFFCDGFUGGLIUCBF6CAACUU~eCGDDAESEIHI
06 4AC CACB FHAFFAAF GEBB U AU UAAFG FEGH

06SF C C CC A [-'A DOD 0I'DADFOGG666661606666 DUD F DOG DO A 4A U EHB

0 )6?.CCBCACAEFCEDBFl~DFDCFGGEFlFCPEFFCC FF2LZ[G~BOE DG2FFH~i-

071 IACUECCEAEFPFBGFFEFFFEFG.FFFFDDFCCCCFE&FFFFCURUEir"i!A1
o 7IF CCBCC'BCAADIEA UAAAGAAAAAAAAAAEAA AAAF AG'l-rrC,-FAAA'A A' H II

074 F BC CAA C BEBAFBF FFB F BEGGFF FFPP FF GEDC'EFFF F CC LEFF A El' 1 HE

076F C C BCA AC AF BI'BF FB'F UF66EEEFFFF FF P B EE E FF OED FA F FF1HI'
074ACDDCABEAOFGOCEBFFCGGGGBDGGCFGBGDVFFGGEFOGAOEEFHIBE

081 A5[CCBCACEBEFFFEDDFFFrFFBEE'lFDCEFFUFFFFEFFFAEUFHP

O86ACCBCPBAFEBFEEAEEU7FFEEFDEFPDE7GGEFDUFEFFFEEAFIF I Hi
0BZ, ACCBCABAFABGAECGF'DEUUECBCI'FAEBE[IAAAG:17FFFGUUAGDF I !N
O028 LE FE CNE B F CF EBBBrF CE FEE ECE FEE F 'FEC C C F C FF FE-E HNH N 4NN
'289A C C AANAB F BED F BBDEEOGGFE FFF00 EFDUF F AEDDC OFF FF B 01'Ci HO
090F CCE CA BA CB B FCDEFB OFDUEU UBUC C A AED EF C CEC BAFEE EEA U ['FII N
091 6CCBCCCAEPP~BIBBBFEEE-FFUiEEEEEUFEFEUUUrEDRFEEEEAEEFHHN
092 AC CA AA A A EABOB I'C F F I''E EUDEE ED F FFEE BA AFE BGEF 'DF AF 14 UHHI'
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DATA FILE OF FM & CI SUM FOR
KENDALL'S TAU CALCULATION

0025 245 133 2,.0 135 258 155 249 142 21! 125
O00S 242 121 3219 152 259 149 .".77 145 3205 2021
0075 333 219 299 185 249 144 291 166 300 160
0100 238 130 274 151 248 158 311 166 309 200
0125 287 145 350 206 237 153 200 110 187 100
0150 305 134 303 130 233 150 36,9 211 306 190
0175 309 132 288 141 306 191
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